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CHARACTERISTICS OF THE ALLOCHTHONOUS
ORGANIC MATTER IN FINNISH FOREST LAKES AND
RESERVOIRS
Pirkko Kortelainen1),Jaakko Mannio1)& Vappu
Pennanen2)
KORTELAINEN, P., MANNIO, J. & PENNANEN, V. 1986. Characteristjcs
of the allochthonous organic matter in Finnish forest lakes and reservoirs.
Publications of the Water Research lnstitute, National Board of Waters, Fin
land, No. 65.
The concentration of organic matter in 36 forest lakes and 10 reservoirs was
measured by total organic carbon (TOC), dissolved organic carbon (DOC).
chemical oxygen demand (CODM ) and by optical measurements: colour,
absorbance (A420 and A954) an% fluorescence. The water sampies were
taken during winter stratiffcation and autumn overturn. The amount of or
ganic matter was on average greater in the reservoirs than in the lakes. In
both data sets organic matter correlated positively with the concentrations
of total nitrogen, total phosphorus and total iron. The organic matter of the
water sampies was fractionatcd into low molecular weight (LMW) and high
molecular weight (HMW) fractions by gel chromatography. On average the
organic matter of lakes consisted of more homogenous humus, of which the
LMW fraction was proportionally higher thari in the reservoirs. Especially
when low concentrations of organic matter were observed the LMW fraction
dominated in the lakes, whereas the proportional amount of HMW fraction
was high in the reservoirs. The amount of organic matter was highest jo the
youngest reservoirs, where the proportion of LMW fraction was also high.
This implies that the dissolved organic matter is released effectively from re
cently jnundated soil and the forniation of HMW fraction by the reaction of
iron and LMW fraction is rather ineffective during the first few years after
impoundment.
mdcx words; Allochthonous organic matter, lakes, reservoirs, gel fractio
nation, LMW organic matter, HMW organic matter.
1. INTRODUCTION
High proportion of peatlands in the catchment
area is usually considered as one reason for high
loads of organic matter to surface waters- (e.g.
Ryhänen 1968). About one third of the land area
of Finland is covered by peatland and high leach
ing of organic matter can obviously be con
sidered as a typical phenomenon of the peat eco
system, along with the accumulation of organic
matter.
The study lakes were situated in forest areas.
Intensive peatand drainage from the catchment
area was a characteristic feature of many of the
lakes. Most Finnish reservoirs are also situated in
peatlands. They are generally very shallow and
2) Department of Limnology, University of Helsinki,
Viikki, SF-00710 Helsinki, Finland
1) Water Research Institute, National Board of Waters,
P0. Box 250, SF-00101 Helsinki, Finland
89
the water level is strongly regulated for the pur
poses of hydroelectric power production and
flood control. Most of them are run off until
almost empty during the winter and refilled by
the spring floods. During the summer a high
water level is maintained.
Reservoirs in Finland are distinguished from
natural lakes by the wide seasonal fluctuation in
their water level in relation to their total depth,
their small minimum volume and surface area
and their short residence time. Water quality in
reservoirs differs from that in natural lakes,
mainly due to the high content of humic matter
and plant nutrients, low oxygen content in the
hypolimnion and low pH (Kenttämies 1980).
Only little is known about the differences in
the composition of organic matter existing be
tween natural lakes and reservoirs. The lack of
conversion coefficients between different esti
mates of humic matter makes it difficult to com
pare results obtained by different methods. The
aim of this study was to compare the organic
matter of Finnish forest lakes and reservoirs by
TOC, DOC, CODMfl, colour, absorbance (A420,
A254) and fluorescence measurements. The or
ganic matter of the water sampies was fraction
ated into Iow molecular weight (LMW) and high
molecular weight (HMW) fraction by gel chro
matography. Only lakes and reservoirs with no
significant loading by domestic or industrial
waste waters were included in the study.
2. MATERIAL AND METHODS
2.1 Material
The material was collected from 36 forest lakes
and 10 reservoirs. Eight of the reservoirs were
situated in western Finland and two in northern
Finland (Verta et al. 1986b) and they were built
for the purposes of hydroelectric power pro
duction and flood control. The forest lakes were
situated in central Finland and the main criteria
for choosing the study lakes was great variation
in the organic matter content and pH of the
water. The lakes were mostly first-order forest
lakes, but some downstream lakes were also in
cluded (Mannioet al. 198•6, Verta et al. 198•6a)
The water sampies were taken during winter
stratification (2.3—27.4.1983) from a depth of
1 m and from 1 m above the bottom, and during
autumn overturn (22.9.—25.10.1983) from 1 m.
2.2 Methods
The following variabies were analysed from ali
the sampies by the methods used by the National
Board of Waters (National Board of Waters
1981): temperature (t, °C), oxygen concen
tration (mg l 02), oxygen saturation (%02),
electrolytic conductivity (25 mS m1), sus
pended solids (mg 1’), pH-value, alkalinity
(mmol lx), water colour (mg l’ Pt), chemical
oxygen demand (CODMn, mg i4 02), total ni
trogen (flg l N), total phosphorus (/1g 1.1 P)
and total iron (pg l Fe). Sodium (mg 1.1 Na),
potassium (mg i’ K), calcium (mg l Ca), mag
nesium (mg i1 Mg) and silicic acid (mg 1-1 SiO)
were analysed from the samples taken during
autumn overturn.
In addition to the standard methods, colour
and CODMfl, the amount of humic matter of ail
the samples was also estimated by dissolved or
ganic carbon (DOC, mg1),absorbance (at 420
and 254 nm) and fluorescence (350/455 nm).
Total organic carbon (T0C mg 1’) was analysed
from the samples taken during winter stratifi
cation.
The composition of the organic matter was
studied by gel chromatography, by which the or
ganic matter of the water samples was fraction
ated into particulate, colloidal and dissolved frac
tions. The particulate and colloidal fractions are
here pooled to represent the high molecular
weight (HMW) organic matter, while the dis
solved fraction is taken to represent the low mol
ecular weight (LMW) organic matter. The frac
tions were identified by absorbance measure
ments at 420 and 254 nm. All the samples from
the 1 m depth were fractionated. The fraction
ation procedure and other methods used in ana
lysing the organic matter have been described by
Pennanen et al. (1986).
3. RESULTS AND DISCUSSION
3.1 Water quality
The amount of organic matter was higher in res
ervoirs than in the lakes (Table 1). During
autumn overturn the organic matter concen
tration in lakes was 23—43 percent less than in
reservoirs, depending on the estimate (TOC,
DOC, CODMfl, water colour,A420,A254, fluor
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escence) used. In winter the corresponding values
were 17—34% for 1 m sampies and 22—65% for
the sampies taken from 1 m above the bottom.
During autumn overturn the difference between
the lakes and reservoirs was statistically signifi
cant for ali the estimates of humus, including the
HMW and LMW fractions (Tabie 1).
Total phosphorus and total nitrogen concen
trations were higher in reservoirs, whiie the oxy
gen saturation was higher in lakes. In the autumn
material the differences for other variabies were
not statistically significant (Table 1), but during
winter stratification iron and suspended solids
were also significantly higher in reservoirs than in
the lakes.
The differences between lakes and reservoirs
were not as clear in this study as were those re
ported by Kenttämies (1980). He studied sam
pies taken from lakes and reservoirs in March—
April 1963—1974. The lakes involved in the
study of Kenttämies (1980) were on average
clearer and deeper than those in the present in
vestigation. Seven of the reservoirs were included
in both studies. Many of the 21 reservoirs in the
earlier material were newly flooded, while the
reservoirs studied in this work were on average
11 years old (range 3—18 years).
Kenttämies (1980) reported an increasing
trend in oxygen concentration and decreasing
values for electrolytical conductivity, chloride,
water colour, suspended solids, nitrogen and
phosphorus with increasing age of the reservoirs.
However, the scarcity of trends for CODMfl and
the predominantly positive trends for iron
showed that the development in this direction
was stili only very siight (Kenttämies 1980).
The difference between the reservoir water
quality of 1983 and the mean value of the years
1963—74 was not vety distinct. The reservoirs
were more strongly stratified in March—April in
1983 than in 1963—74. Iron and phosphorus
concentrations therefore took lower values in the
1 m sampies and higher values in sampies taken
from 1 m above the bottom in 1983. However,
suspended soiids, electrolytical conductivity and
nitrogen concentrations of the bottom sampies
were lower in 1983 than in 1963—74. Because of
the rather small differences and because of the
fact that the water quality of the reservoirs
showed strong seasonal and annual variation, it
was- djffjcult to conclude whether some kind of
‘aging’ of the reservoirs had occurred.
Jackson and Heeky (1980) showed that
and the three year old Kettie Reservoir had
marked chemical anomalies with respect to other
water sampies, including sampies from lakes as
weiI as from oider reservoir stations. Impound
ment caused an initial upsurge in the proportio-ns
of phosphorus and nitrogen compared to other
dissolved constituents (probably owing to rapid
leaching from flooded land), followed by a pro
gressive decline in the amount of nutrients to
normal background leveis some years after im
poundment. The slight differences between the
reservoir samples of 1983 and 1963—74 may
thus partly be due to the rather short-term anom
alies caused by impoundment.
3.2 The relationship between organic mat
ter and water quality
The organic matter of iakes and reservoirs corre
iated highly significantly with total nitrogen,
total phosphorus and total iron (Table 2). Thus
the iakes or reservoirs rich in organic matter also
contained high leveis of nutrients.
CODMfl correlated negatively with pH in the
1 m sampies. Weak organic acids may have
caused low pH values in soft waters. A large
amount of organic matter is leached from the
catchment to the first-order lakes and as a result
the pH of these lakes is low. Further down in the
watercourse some of the particulate organic mat
ter settles out, the influence of the catchment
diminishes and the pH of lake water is higher
than in the first order lakes.
High molecular weight organic matter corre
lated vety clearly with total iron and total phos
phorus. Especially during autumn overturn there
was a strong positive correiation between HMW
fraction and total iron (Fig. 1). The correlation
between HMW fraction and oxygen concen
tration was negative (Tabie 3).
The low moiecular weight organic fraction
aiso correlated with total iron and total phos
phorus. The correiation coefficients, however,
were not as high as for high molecular weight or
ganic matter. LMW fraction aiso correlated
clearly with Si02 and conductivity (Table 3).
Si02 and substances causing high conductivity
were thus mostly associated with the low mol
ecular weight fraction, whereas iron and phos
phorus were mostly associated with the high mol
sampies from the six month old Notigi Reservoir ecular weight matter.
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Table 2. The correlations of organic matter (measured by CODMfl) with water quality in 36 lakes and 10 reservoirs.
(x: p<O.05, xx: p<O.Ol, xxx: p<0.00l).
Autumn
overturn
im
Winter stratification
1 m 1 m above
the bottom
Table 3. The correlations of high molecular weight (HMW) and low molecular weight (LMW) organic matter with
other water qualiry parameters. Material: 1 m sampies from 36 forest lakes and 10 reservoirs during winter stratifi
cation and autumn overturn in 1983. (x: p<O.O5, XX: p<O.Ol, xxx: p<O.001).
Water quality parameters Winter stratification Autumn overturn
HMW LMW HMW LMW
Oxygen saturation percentage
1 —O.5l7’’° —0.192 —O.389’’
O.36ö
Suspended solids mg 0.235 0.099 0.345’ 0.091
Electrolytica] conductivity mS 0.283 O.66&° 0.099 O.3Ol<
Alkalinity mmol 0.257 0.132 0.201 0.018
pH
—o.33& 0361X •033X 0.216
Tot.N pgF1N 0361X 0480XXX 0.271 o327
Tot.P 0605XXX 0574XXX 0737XXX 0563XXX
Tot. Fe pgF1 Fe 0770XXx 0929XXX 0554xXx
Si02 mgl4 Si02 0333X
1) Absorbance measurements were performed at 254 nm
0.40G
0.300
0.100
2.0
Water quality parametcrs
COD COD CODMnMn Mn
oxygen saturation percentage .0352x 404XX
Suspended solids mg 0.438’° 0.215 0.193
Electrolytical conductivity mSm1 0.210 o S97XXX O.644Xxx
Alkalinity mmol 1-1 —0.240 0.202 O.l
pH •OS3XXX •0439XX
—0.102
Tot. N jig I N O.S29 0527XXX 0788XXx
Tot. i’ p j-1 0758XXX 0658XXX .759Xxx
Tot. Fe ig1 Fe 0564XXX 0536XXX 0774XXX
K mg F1 K 0.169
Na mgI1Na 0.114
Ca mg 4 Ca 0.059
Mg mg r1 Mg 0.080
Si02 mg t1 Si02 O.422’
co
“
(O1 0
° 0.200
s- =
0
/022
3.0 mg t1 4.0
Fig. 1. Relationship between the content of iron and
high molecular weight (HMW) organic matter. Material:
1 rn sarnples from the lakes (0, n = 35) and reservoirs
(, n = 10) during autumn overturn.Content of rori
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3.3 The composition of organic matter in
lakes and reservoirs
3.31 Origin of the organic matter
The absorbance/DOC ratio can be considered as a
parameter independent of the total concen
tration of organic matter in the water but rep
resentative of its structure, because it is related
to the mean content of absorbing groups per
gram of organic carbon. On the basis of the re
lationship between absorbance (A =285 nm) and
DOC, Buffle and Deladoey (1982) divided their
water sampies into three different groups accord
ing to the nature and Jocation of the sampies.
Waters from• peaty environments had signifi
cantly higher A/DOC ratios than waters with
high amounts of organic matter probably orig
inating from Ieaching of non-peaty surroundings.
The lowest A/DOC ratio was observed in ‘pro
ductive’ waters.
In our material the lakes and reservoirs did
not form different groups, as can be seen from
Figure 2, which presents the relationship be
tween DOC and absorbance at 254 nm. More
over, the correlation coefficient between the
variabies was high, indicating the homogenity of
the organic matter in different sampies. The lakes
and reservoirs included in this study were not
loaded by industrial or domestic waste waters.
Wartiovaara (1978) concluded that 70 per cent
of the organic matter discharged to the Baltic Sea
4
Fig. 2. Relationship between DOC concentration and
absorbance (X = 254 nm) in 1 m sampies of the lake (0,
n = 10) and reservoir (i, n = 35) material during winter
stratification.
by Finnish rivers is coloured humic matter. It can
be assumed that at least in our winter sampies
the organic matter consisted mainly of humic
matter derived from the catchment area.
3.32 Total organic matter and iron
During autumn overturn the water colour in res
ervoirs was on average about 1.7 times as high as
in lakes, whereas the ratio for iron was only 1.2.
In Figure 3, presenting the relationship between
iron and colour, the lakes and reservoirs separ
ated into two groups. The correlation between
iron and colour was especially high in lakes (r=
n=35), but was also statistically signi
ficant in reservoirs (r=0.829’, n=10). The re
gression line of both groups was almost linear,
but the intersection point with the y-axis was in
the reservoirs (b=96) twofold compared with
that in the lakes (b=45) (Fig. 3). In the 1 m
sampies of winter stratification a corresponding
separation of the lakes and reservoirs was not ob
served.
The sampies taken during autumn overturn
can be considered to represent the whole water
body. Thus in the aerobic conditions during
autumn overturn in reservoirs there was more
coloured, coarse organic matter, which contained
less iron than the organic matter of the lakes.
During winter stratification the iron content in
0 0 5 1.0 1.5 2.0 mg 1-’ 2.0
Cor,ten-t 00 iran
Fig. 3. Relationship between iron concentration and
water colour in 1 m sampies of the lakes (0, n = 35) and
reservoirs (Lx, n = 10) during autumn overturn.
mg Pt r
200
150
0 100Zr 0.8290n1O *45- 0 0 r0.952’0 35
00 0
0 0
0
00
10.0 150 20.0 mg 1’ 25.0
-
Cont.nt 00 diSSoLvd organjc carbo,, (DCC)
Total organic carbon was not analysed from the
separated fractions. Therefore the distribution of
organic matter into different fractions had to be
estimated on the basis of absorbance measure
ments. If TOC measurements had been made
from the separated fractions, the proportion of
the LMW fraction would have been higher than
Table 4. The proportion of the LMW fraction of the un
fractionated sample. Absorbance measurements were
performed at 254 nm.
Sampies LMW/A254 of
the unfraction
ated sample
Mean Range
Lakes: winter stratification (1 m) 58% 35—79%
autumn overturn (1 m) 65% 44— 94%
Reservoirs: winter stratification (1 m) 48% 29—77%
autumn overturn (1 m) 54% 3 7—62%
0 10 20 30 mgt’(02)40
Chemical oxygen demand (CODMfl
Fig. 4. Relationship betwecn the total organic matter
contcnt (measured by CODMfl) and the Iow molecular
weight (LMW) organic matter (measured by absorbancc
at 254 nm). Material; 1 m sampies of the lake (0) and
reservoir (t) material during winter stratification.
Table 5. The means of the absorbance ratios (A254/
A420) in the lakes and reservojrs.
Lakes Reservoirs
Autumn overturn, 1 m 10.6 8.8
Winter stratification, 1 m 10.5 8.6
Winter stratification,
1 m above the bottom 9.9 6.8
Fig. 5. A254/A420 -relationships of the LMW (0, )
and HMW (O, Å) fractions in lakes (0, O) and reservoirs(A Å). Material: 1 m sampies during autumn overturn in
1983.
that obtained by absorbance measurements (eg.
Pennanen 1982).
The proportion of the low molecular weight
fraction was higher in the lakes than in the reser
voirs. The difference was not, however, very
great, on average about 11%. On the basis of
mean values, leveis of organic matter in lakes and
reservoirs did not differ very greatly (Table 4).
At low concentrations of organic matter the pro
portional amount of the LMW fraction was
clearly higher in lakes than in reservoirs (Fig. 4).
The absorbance sensitivities of different sub
stances vary with wavelength. In this study absor
bance was measured at 254 and 420 nm. A254/
A420 -values can be considered as an indicator of
the homogenity of the organic matter. Many im
puritiesassociated with organic matter (eg. iron)
absorb more strongly at 420 nm and therefore
the higher is the A254/A420
-value the more
homogenous is the absorbing organic matter. The
A254/A420 -values of the unfractionated
94
the bottom sampies of reservoirs was high. This
release of iron is due to the low oxygen concen
tration. Under aerobic conditions much of the
iron is reprecipitated.
3.33 Humus fractions and absorbance ratios
(A254/420)
6
0010 0.020 0.030 0.01.0 0.
Abserbance ( 420 r,m)
4’ 0.600
0.400
0.200
yO.Ollx +0.00
r 09004’4”
n=46
00/
0
OA
0
0.0
0000
4
0
0
0
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sampies were clearly higher in the lakes than in
the reservoirs (Table 5). Near the bottom the
concentration of iron associated with humus was
higher and theA254/A420 -values were therefore
lower than in the 1 m sampies.
The colloidal fraction contains the main part
of the iron complexed with humus. Thus the op
tical sensitivity of this fraction at 420 nm is pro
portionally higher than that of the dissolved frac
tion. Chen et al. (1977) showed that the E465/
E665 -ratio of purified humic and fulvic acids is
governed primarily by the particle sizes and
weights of these materiais. The lowest molecular
weight fraction produced the highest ratio. The
higher absorbance of the LMW fraction at lower
wavelength (Å =254nm) and of the HMW fraction
at higher wavelength =420 nm) can clearly be
seen in our data (Fig. 5). Moreover
-values of both fractions were lower in the reser
voirs than in the lakes. This is a clear indication
of the different character of the organic matter
in the lakes and reservoirs. Iron should not dis
turb the absorbance measurements of the LMW
fraction. However, the absorbance of the LMW
fraction at 254 nm was proportionally higher in
the lakes and the absorbance at 420 nm in the
reservoirs.
The reservoirs were thus distinguished from
the lakes by different relationships between the
fractions (LMW/HMW), by the A254/A420
-values, of the unfractionated sampies and by the
A254/A420 -values of the fractions. Especially
during autumn overturn both the LMW/HMW
and A254/A420 -values of the unfractionated
sampies were lower in the reservoirs than in the
lakes (Fig. 6). Thus the organic matter of the
lakes was on average more homogenous humus
and the proportion of low molecular weight frac
tion was higher in the lakes than that observed in
the reservoirs.
3.4 Differences in organic matter between
young and old reservoirs
The amount of organic matter was highest in the
young reservoirs. Moreover the proportion of the
LMW fraction was higher in the young reservoirs.
The amount of HMW fraction differed only
slightly between old and young reservoirs. By
contrast there was much more LMW fraction in
the five youngest reservoirs (age 3—10 years)
than in the five oldest reservoirs (age 13—18
years) (Fig. 7).
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One would expect that the construction of a
reservoir and strong regulation during the first
years would resuit in high amounts of coarse
fraction in the young reservoirs. However, it was
found that the amount of the LMW fraction was
highest in these reservoirs. Four of the new reser
voirs were located in the same region, but neither
the size and nature of the catchments nor the
size of the reservoirs themselves differed between
the young and old reservoirs. This implies that re
lease of the dissolved fraction from the soil is in
tensive immediately after the impoundment.
Buffle and Deladoey (1982) showed that the
origin of the fulvic-like compounds in water, cor
responding to the LMW fraction in our study,
was in leaching of soil rather than in the degra
dation of plant vegetation in the water mass.
Jackson and Hecky (1980) showed, that in
the six month old Notigi Reservoir and the three
year old Kettle Reservoir, rapid leaching of nutri
ents from submerged land caused a brief increase
in productivity. Some years after impoundment
the producitivity again decreased because of the
complexing of iron to humic FeOOH complexes.
Iron is essential for the formation of the large
molecules and complexes of humus. In this study
there was a strong positive correlation (r=
0.80l’°) between iron and the proportion of
HMW fraction (HMW/A254 of the unfraction
ated sample). One reason for the higher pro
portion of HMW fraction in the old reservoirs
may thus be that the reaction between iron and
dissolved organic matter has been more intensive
than in the young reservoirs.
4. CONCLUSIONS
The main observations concerning the compo
sition of organic matter in the lakes and reservois
can be summarized as follows:
1) The organic matter of the lakes was on aver
age more homogenous humus, the low mol
ecular fraction of which was proportionally
higher than in the reservoirs.
2) When the amount of allochthonous organic
matter in lakes is Iow, it mainly consists of the
lowrnoleclr weight (LiMW) fraction. Such
lakes are either clear first-order lakes with a
small catchment area or are located in the
lower reaches of the watercourse in which
case part of the high molecular weight frac
tion has been settled down or decomposed in
the upper lakes.
3) The amount of allochthonous organic matter
is high in first-order lakes with large catch
ments. The influence of the catchment is
dominant and the proportion of the high mol
ecular weight (HMW) fraction is high com
pared to that in the clearer lakes.
4) The organic matter content was high in the
young reservoirs. One would expect that the
construction of a reservoir and strong regu
lation during the first years would result in
high amounts of the coarse fraction in the
youngest reservoirs. However, in fact the
amount of LMW fraction was highest in just
these youngest reservoirs. This implies that
the dissolved organic matter obviously formed
aiready during the terrestrial phase is released
effectively from the inundated soil.
5) There was less organic matter in old than in
young reservoirs and the HMW fraction
formed a high proportion of the organic
matter. One reason for the higher proportion
of HMW fraction in the old reservoirs may be
that the formation of HMW fraction by the
reaction between iron and dissolved organic
matter has been more intensive in the old than
in the young reservoirs.
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TIIVISTELMA
Tutkimuksessa selvitettiin veden orgaanisen ai
neen luonnetta 36 metsäjärvessä ja 10 tekoaltaas
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sa, jotka eivät olleet teollisuus- tai asutusjäteve
sien vaikutuspiirissä. Näytteet otettiin talviker
rostuneisuuden ja syystäyskierron aikana vuonna
1983. Orgaanisen aineen pitoisuutta mitattiin or
gaanisen kokonaishiilen (TOC), liuenneen orgaa
nisen hiilen (DOC), kemiallisen hapenkulutuksen
(CODMn) sekä optisten mittausten, värin, absor
banssin (A420 ja A254) ja fluoresenssin avulla.
Geelikromatografialla orgaaninen aine jaettiin
pienimolekyyliseen (liuennut orgaaninen aine) ja
suurimolekyyliseen (kolloidinen ja partikkelimai
nen aine) fraktioon.
Tärkeimmät havainnot järvien ja tekoaltaiden
orgaanisen aineen luonteesta voidaan esittää seu
raavasti:
1) Järvien orgaaninen aine oli keskimäärin homo
geenisempaa, ja pienimolekyylisen fraktion
osuus oli järvissä suurempi kuin tekoaltaissa.
2) Kun järvissä oli vähän orgaanista ainetta, se
koostui etupäässä pienimolekyylisestä orgaa
nisesta aineesta. Tällaiset järvet ovat joko kirk
kaita latvajärviä, joilla on pieni valuma-alue ja
pitkä viipymä tai reittijärviä, jolloin osa suuri
molekyylisestä aineesta on sedimentoitunut
tai hajonnut yläpuolisissa järvissä.
3) Alloktonisen orgaanisen aineen määrä on suuri
sellaisissa latvajärvissä, joilla on suuri valuma
alue. Näissä järvissä suurimolekyylisen orgaa
nisen aineen osuus on useimmiten suurempi
kuin kirkkaammissa järvissä.
4) Eniten orgaanista ainetta oli nuorimmissa te
koaltaissa, joissa pienimolekyylisen fraktion
määrä oli selvästi suurempi kuin vanhemmissa
altaissa. Tämä viittaa siihen, että liukoinen or
gaaninen aine vapautuu maaperästä nopeasti
altaan rakentamisen jälkeen.
5) Vanhimmissa tekoaltaissa orgaanista ainetta
oli vähemmän ja suurimolekyylisen fraktion
osuus oli suuri. Tämä saattaa ainakin osittain
johtua siitä, että suurimolekyylisen fraktion
muodostuminen raudan ja pienimolekyylisen
fraktion reaktiossa on vanhemmissa altaissa ol
lut voimakkaampaa kuin uusissa.
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